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High Precision Measurement of S34

e New solar v measurements for 7Be v’s, attempts at CNO
neutrinos

e Be v’s are MSW oscillated while 8B v’s are not

e Comparison of 7Be, 8Be v fluxes

e SSM iInputs: core temp, metallicity, ©,,, MSW parameters
e Qutputs: luminosity, fTluxes, seismology

Solar neutrino physics 1S a precision
measurement field.

Correlated observables, uncertainties,
science rewards
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S factor [keV barn]

Science Motivation, CLAIRE 1 (E < 300

keV)
e High precision S34

e 14N(p,9)150 -- confirm LUNA result (CNO v flux = ??1)
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CLAIRE design at LBNL

e 3 year support via Lab Directed R&D funding

e Costed design for low-energy, high-current
accelerator

e« Timeline for construction

FY 08 FY 09 FY 10 FY 11 FY 12
Q1] 92| Q3| 04| Q1] 92| Q3] 4 Q1] Q2| @3] Q4] Q1] Q2| Q3] Q4| Q1] q2| Q3] 4
CLAIRE-1
(1) PRE-COMCEPTUAL RED AND DESIGN
(2) COMCEPTUAL DESIGN
(3) COMCEPTUAL DESIGN REVIEW *
(4) EDIA
(5) FINAL DESIGM REVIEW
) e oo :::
(7) FIRST EXPERIMENTS OMN CLAIRE-1 ¥
(B) MANAGEMENT
TPC FUMDING PROFILE (X = 4.3 MILLION FY 07 §) k$ 150 k% B850 ks 1,300 k% 1,300 ks 700

Above ground estimates:
Total funding profile $4.3 M
Operating costs: 1 FTE scientist, 0.5 FTE technician

$500 k
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CLAIRE Low-Energy Design

e High-intensity beam, 0-300 keV, 0-100 mA, < 1lcm focus
— Make Gamow window accessible 1In H/He burning reactions

e (Gas jet target: 1el8 atoms/cm™2
— High purity
— Favorable geometry
— Needs R&D for energy deposition, stability
e Other target options -- simpler solid, gas cell
(window/less)

e Target/Detector configuration

— HPGe -- best energy resolution, background rejection
through AE/E

— High efficiency: BGO for high Q value reaction
— Modular station design for simple target replacement?

— Need R&D, planning for modules, iIntegration with target
design
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CLAIRE R&D i1tems

Stage 1 : Low energy option for CLAIRE, Develop Gas Jet Target
3He(*He, y)'Be, d(a,y)5Li, 1*N(p,y)*®0, *“N(a,y)*®F, 1°>N(a,y)°F, p(d, y)*He and d(p, y)°*He
Stage 2 : Add medium charge state ECR source for energy upgrade, but much low

R&D and Specification Needs

e Beam neutralization in separator magnet Beam

Dump

e Beam/Gas Jet iInterface and heating

e Beam dump geometry to avoid induced backgrounds Gas Jet

Target

Beam
Diagnostics

e Beam diagnostic elements

Microwave 1+

) 60° Bend
50keV Sol — Sol \\\L:;7

lon Source 50keViy Sol — Sol \ 300keV B
Y4

300 keV Platform

100mA 1+ ,
Movable gap acceleration

Directly applicable for the ALNA facility at DUSEL Bea_m optics solutions
achieved
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Accelerator Specification R&D

e Other target modules -- solid, gas cell (window/less)
e Maximum beam current design

e Beam diragnostics

e Detector package -- HPGe + BGO for high Q
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AIRE Low Energ,‘Beamline -- FY06-07
conceb ual design
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UNDERGROUND ACCELERATOR LABORATORY
CAVE MODULE LAYOUT

Office Partitions and
Vacuum Assem

300 keV to 3 MeV
Dynamitron

Overhead Crane

Counting Area
and
Staging Area

ﬁ 1
50 to 350 keV /F(:__

Platform

-

Approx. Cave Dimensions:

Length: 45 m

Width: 20 m Room for Future Expansion \
Max. Height: 20 m

The Underground Accelerator Laboratory

Deep Underground Science and Engineering Laberatory




